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Vincent's Infection
Vincent's Infection is an acute, contagious, fusospiro
chetal infection, primarily of the mouth or throat.3"
Vincent's infection has probably existed for a long
time and was not brought foreeably to the attention of the
medical and dental professions as well as to the attention
of the general public until the World War. At this time
soldiers at the front and in training camps were frequently
afflicted with the disease. The predisposing factors were
in all probability due to insanitary conditions, poorly
sterilized eating utensils, and lowered body resistence. At
this time it received the popular name of "Trench Mouth".
Of course, this nomenclature is incorrect as the trenches
have nothing to do with the disease except in an indirect way.
It has also been designated by the terms Vincent's
gingivitis, Vincent's Stomatitis, ulceromembranous stomati2
tis and others.
The term "Vincent's Infection" is to be used in contra
distinction to "Vincent's Angina".

The term, angina, is of

Greek origin and is medically defined "as an inflammatory
affection of the throat or fauces, as quinsy, croup, etc.
especially such as tends to produce spasmodic suffocative

1. Rosenthal, S. Leonard, Dental Cosmos, Vol. IXXI, (Septem
ber, 1929), pp. 890.
2. Byrnes, Ralph R., Dental Cosmos, (September, 1930),p.969.
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5
attacks".
"Even in cases of Vincent's infection where the
throat as well as the oral cavity is involved, angina is not
usually present."4 Furthermore, the oral eavity and throat
are not the only structures where similar or the same causitive agents are found in pathogenic conditions. The teeth
and tonsils are probably the original point of infection and
from these points the organisms are disseminated to other
5

organs of the human system.

As a result we find infections

of the "gums, lungs, pleura, nose, brain, and the genitalia".6'7,8'9'1G,:L1'12'15'14'
Because of the widespread distribution of the organisms
causitive of this disease and confusion that has resulted in

3. Harris, W. T., and Allen, F. Sturges, Webster's New Inter
national Dictionary of the English Language, (1926),
p. 84.
4. Byrnes, Ralph R., Dental Cosmos, (Sept. 1930), p. 969.
5. Jordan, Edwin 0., and Falk, I. S., The Newer Knowledge of
Bacteriology and Immunology, (1929), pp.655-656.
6. Barenberg, L. H., and Lewis, J. M., J.A.M.A. (April,
1930), Vol. 94, pp.1065-1067.
7. Lewis, J. M., and Barenberg, L. H., American Journal of
Disease of Children, Yol. 37, (Feb., 1929), pp.351-358.
8. Smith, David T., J.A.M.A., Vol. 94, (Jan. 4, 1930),pp.23-06.
9. Smith, David T., Journal of Infectious Diseases, Vol. 46,
Ho. 4., (April, 1930), pp.303-310.
10.Smith, David T., The American Review of Tuberculosis,
Vol. XV, No. 3, (March, 1927), pp.352-372.
11.Smith, David T., The American Review of Tuberculosis,
Vol. XVI, No. 5, (Nov., 1927), pp.584-598.
12.Smith, David T., Archives of Surgery, Vol. 21, Part II,
(Dec., 1930), pp.1173-1184.
13.Pilot, I., and Davis, D. J., Arch. Int. Med., Vol. 34,
(1924), p. 313.
14.Jordan, Edwin 0., and Falk, I. S., The Newer Knowledge of
Bacteriology and Immunology, (1929), pp.655-656.
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the nomenclature of the various infections, for the purpose
of this study and experimentation, I have confined myself
to the fusospirochetal infection of the oral cavity and the
supporting structures of the teeth.

Such infection is

known to the dental profession as Vincent*s infection.

4.

Diagnosis
The first symptom of the infection is an indefinite
uncomfortable feeling about the teeth accompanied by hem
orrhage about the gums. The disease is accompanied by a
peculiar putrid or foetid odor. There is an increased sal
ivation and frequently metallic taste in the mouth.15 The
next stage is the formation of the pseudomembrane similar
16 17 18

to diphtheria. ' '

* There may be patches of the pseudo

membrane, a white or grayish, loose, thin coating and which
by the third or fourth day becomes thick, white to grayish
brown and gives off an offensive odor.19'20.

Again the

mucous membrane of the mouth may appear red and bleed free
ly, the gums are markedly swollen and bleed at the slight
est provocation. In other cases the mucous membrane may
not be red and inflamed but will present a milky or glassy
21
appearance.
The characteristic lesion of the pseudomembrane which is not frequently present in the disease has

15. Freeman, Nathaniel, Clinical Laboratory Methods in
Dentistry, (1931), p. 20.
16. Kopeloff, Nicholas, Man Versus Microbes, p.170,(1930).
17. Hiss, P. H. and Zinsser, H., Bacteriology, (1915),
pp.610-614.
18. Todd, J. C., Clinical Diagnosis by Laboratory Methods,
(1925), p.477.
19. Personal observation.
SO. Freeman, Nathaniel, Clinical Laboratory Methods in
Dentistry, (1931), p.20.
21. Byrnes, Ralph R., Dental Cosmos, (Sept. 1930),p.971.
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definite borders and a peculiar punched-out appearance and
is frequently mistaken for the secondary lesions of
syphilis.22
If the disease is permitted to follow its course the
gingival margins become necrotic, ulceration dips down be
tween the teeth, the alveolar bone is exposed, the teeth
loosen,and necrosis follows. There is a general feeling of
lassitude, and increase of respiration and increase of temperature.23

22. Hiss, P. H. and Zinsser, H. (also Russel, Fredrick F.),
A Text Book of Bacteriology, (1922), pp.867-870.
S3. Freeman, Nathaniel, Clinical Lab. Methods in Dentistry
(1931), p.SO.

6

Etiology
The etiology of this infection is probably a symbiotic
growth of fusiform bacilli, spirochetes, a hemolytic strep
tococcus and vibrios, together with other factors not fully
understood.
It is probable that some of the organisms were first
noticed by Leeuwenhoek in the year of 1685 when he was
enabled to observe the organisms in the tartar of the teeth
by the use of his newly constructed microscope.^4'2®*
The first investigations were made by Plaut and Vincent
who were not able to transmit the infection to animals nor
26 27

to isolate the organisms. '

*

At this time the fusiform

bacillus and the spirochetes were all that were supposed to
be involved.
Tunnicliff was able to grow the organisms but she ob
served that later in an apparently pure culture of the fusi
form bacillus there appeared a spirochete. This she sug

24. de Kruif, Paul, Microbe Hunters, (1926), pp.17-18.
25. Buchanan, Estelle D. and Buchanan, Robert E., Bacter
iology, p. 2, (1922).
26. Plaut, H. C., Beutsch med Wchnschr., (1894), Tol. 20,
p.920, (cited by Smith, JournaiT'of Inf. Pis.. Tol.
46, No. 4, (April, 1950)), pp.505-510.
27. Vineent, H., Ann de I'Inst Pasteur, (1899), Yol. 13,
p.609, (cited by Smith, J. Inf» Pis., Yol. 46,
No. 4, (April, 1930)), pp.503-310.
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gested was one form in the morphology of the fusiform.28,29*
Tarney suggests that perhaps this theory was erroneous.30
He also devised a method for the anaerobic culture of the
organisms31 and succeeded in obtaining pure cultures of the
fusiform by using

media containing arsenic to eliminate

the spirochetes.32
Smith, in a study of the fusospirochetal infection of
the lungs believed these organisms to be identical with the
organisms of the mouth and suggested that the spirochete is
the primary invader.

This theory was strengthened by a

later work in which histological sections of the necrotic
lesion showed a central area containing a mixture of various
organisms and about this a second zone containing spiro
chetes, vibrios and cocei and an outer zone which showed the
spirochetes in pure form were invading the tissue.34 Further
clinical evidence resulted in finding in the pus from the
fusospirochetal infection of the lungs, Spirochaeta Vincenti

28. Tunnicliff, R., J. Inf. Pis., (1906), Tol. 3, p. 148.
29. Tunnicliff, R., J. Inf. Bis., (1923), Yol. 33, p. 147.
3d. Yarney, Philip L., J. Bact., (19S7), No. 4, (April),
p.276.
'
31. Yarney, Philip L., J. Lab. & Clin. Med., (Vol.XI)
(1926), pp.1185-1186"!
32. Yarney, Philip L., J. Bact., No. 4 (April, 1927), p.284.
33. Smith, David T., The American Review of Tuberculosis,
Yol. XV, No. 3, (March, 1927), p. 368.
34. Smith, David T., The American Review of Tuberculosis,
Vol. XVI, No. 5, (November, 1927), p.589.
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and Treponema microdentium together with a vibrio, which
seemed to be identical with the vibrio of Vincent's angina,
hemolytic and non-hemolytic streptocci and an unidentified
gram-negative gas-forming organism.35

In a still later

study, Smith was able to isolate the organisms and by var
ious combinations to produce the characteristic lesions in
the lungs.

Thus a combination of Treponema microdentium,

a hemolytic streptococcus, a small fusiform bacillus and
a vibrio produced a lesion comparable to that of Vineent's
3*6
angina.

35. Smith, David T., J.A.M.A., Vol. 94, (January,1930),p.23.
3©. Smith, David T., J. Inf. Pis., Vol. 46, Ho. 4, (April,
1930) pp.303-310.
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Some Predisposing Factors
Freeman suggests that a dietary deficiency is one of
the predisposing factors#37 Funk states that "it is re
lated to scurvy with a partial lack of other vitamins™.3^
However, I have been unable to find any experimental work
on the relationship and no other evidence other than clin
ical evidence presented. Freeman, as a part of the treat
ment of the disease, prescribes the use of orange juice.3®
Hanke concludes that Vitamin e is an important factor in
dental diseases.4®

Further clinieal evidence was given

in a later work. In this he clearly states that many fac
tors, all of which are equally important, are involved in
the proper functioning of the body cell but that Vitamin G
is emphasized because of the fact that Vitamin 0 is most fre
quently deficient in the majority of diets. The authors do
not claim that they have proven that Vitamin C is the allimportant factor but express their belief that it is, be
cause of the changes and improvements noted in oral and
dental conditions upon the administration of foods contain

37. Freeman, Nathaniel, Clinical Laboratory Methods in
Dentistry, (1931) p. 81.
38. Funk, Casimir, The Vitamins (trans, by Dubin, Harry E.,
192%, p. 378)1
39. Freeman, Nathaniel, op. cit.» p. 21.
40. Hanke, Milton Theodore., J. Am. Dent. Assoc., Vol.XVI,
(December, 1929) pp. 2263-2271.

ing Vitamin C. However, the author clearly states that
Vitamin C may or may not be the factor causing the improve
ment.^
In a later review of the subject, Hanke in discussing
the work of Findlay says,
"The essential pathological change in experi
mental scurvy is the swelling and degeneration of the
capillary endothelium as a result of which the flow
of blood through the capillaries is retarded and ex
treme congestion occurs. This degeneration of the
endothelium results in damage to the intercellular
substance as a consequence of which edema and hemor
rhage occur, while the stagnation of blood results
in deficient oxygenation of the tissues.*4®
Grant in a similar discussion cites the works of Hojer
and Wesin, also Wolbach and Howe, and states that these in
vestigators,
"concluded that the essential lesion in scurvy is a
failure of the highly specialized cells of the body
to secrete substances necessary for the maintenance
of normal tissues. Hojer emphasizes the change in
the secretion of odontoblasts, osteoblasts and fibro
blasts; while Wolbach and Howe extend their studies
to include the secretion of all intercellular sub
stances. They conclude that the scorbutic state may
be characterized as one affecting supporting tissues
in which the cells are unable to produce and main
tain intercellular substances. They find that this
applies to connective tissue as well as to the matrix
of the bone and dentin of the teeth and by inference
to other intercellular substances including that of
blood vessels. . . . Findlay concludes that the es
sential disturbance in scurvy is an interference with

41. Hanke, Milton Theodore, J. Am. Dent. Association,
Vol. XVII, (June, 1930) pp. 957-967.
43. Hanke, Milton Theodore, Journal of Nutrition, Vol,111,
No. 4, (January, 1931) p. 443.

the nutrition of the capillary endothelium, resulting
in the stagnation of the blood in the capillaries. He
considers the hemorrhages as secondary to the wearing
away of the intercellular substances of the capillary
walls. Jackson finds that the walls of veins in the
vicinity of hemorrhage are sometimes thinned in cer
tain places, with the separation of the parts by red
corpuscles, and occasionally by a complete break, al
though Findlay could not find any instances of a com
plete break in vessel walls, found many places which
strongly suggested that red corpuscles were escaping
by diapedesis through the weakened intercellular cement
substance of the capillary endothelium.
These characteristic changes in the dental structures
occur very early in the course of the disease of scurvy.
Hanke, in discussing the works of Hojer, Zilva and Wells,
and Howe, says that their works clearly indicate that the
changes due to deficiency of Vitamin C is demonstrable in
the pulp of a guinea pig's teeth before it can be noted in
any other structure of the body. Furthermore, that such
changes can be shown histologically after the guinea pig has
subsisted upon a Vitamin C deficient diet for forty-eight
44
hours.
McCarrison, in discussing the work of Zilva and
Wells, says, "experimenting with guinea-pigs, they have
reached the conclusion that the tooth is one of the first
parts, if not the first part, of the system to be affected
by deficiency of antiscorbutic vitamin diet, and that even

45. Grant, Agnes H. J., J. Inf. Pis., Vol. 39, No. 6,
(1926) p.505.
44. Hanke, Milton Theo., The Journal of Nutrition, Vol.Ill,
No. 4, (January, 1931) p. 434.
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when seorbutic symptoms during life are so slight as to he
almost unrecognizable, profound changes in the teeth may
45

have occurred."

Sherman and Smith, in discussing the same

work say that "the effect upon the teeth was in the nature
of a fibroid degeneration of the pulp, a pulpar fibrosis,
the fine cellular connective tissue of the normal tooth be
ing replaced by a fibrous structure devoid of distinct
AC.

cells."

Jackson enlarges the above statements by adding,

"Nerves, cells, blood vessels and odontoblasts
have all shared the process of fibrification and are
no longer recognizable. The fine cellular connec
tive tissue which is but a loose mass of net work in
the normal state, has either become grossly hypertrophied or quite obliterated, and its place taken by
a new firm fibrous structure, devoid of cells, nuclei
or any regular arrangement of constituted parts. The
irregular osteoid condition is well marked. In a
scurvy tooth the condition persists right up to the
apex of the root; the change appears to start first in
the odontoblastic cells at the top of the pulp, work
ing down toward the apex, followed by distended blood
vessels and hemorrhage. Then complete fibroid degen
eration follows."47
Hanke, in discussing the structures involved, declares
that the pulp, peridontol membrane, and the gingival tissues
can be considered together since they are one tissue, embryologically, and they have a common blood supply and any
pathological changes due to metabolism which would affect

45. McOarrison, Robert T., Studies in Deficiency Diseases,
p.215 (1921).
46. Sherman, H. C. and Smith, S. L., The Vitamins, (1922),
p.108.
47. Jackson, C. M., Effects of Inanition and Malnutrition
Upon Growth and Structure, (1925) pp.160-161.

one would probably have some effect upon the others.4^
From the above reasoning when the pathogenic condition
has reached such a state that change has progressed to the
apex of the tooth, the other tissues should next become in
volved although some changes may have occurred before this
time. The evidence seems to substantiate sueh reasoning.
According to Hanke, wthe peridontal membrane is a high
ly vascular tissue that is full of noncalcified fibrous
tissue. The apical end of this membrane is nourished by
blood vessels from below. These also supply the pulp. The
main vascular supply is derived from the narrow spaces that
border in the alveolar bonew.49
Jackson, in discussing the disease says, "the alveolar
bone and peridental membrane undergo necrosis, with conse
quent loosening of the teeth, and ulcerations or pyorrhea may
occur.®0

In advanced cases of scurvy the teeth are apparent

ly sound but useless, inasmuch as they have been loosened by
the gradual absorption of the cement membrane of the alve
olar sockets, which had left exposed that portion below the
neck.w®^ Funk says, "The gums become dark red, soft and

48. Hanke, Milton Theo., The Journal of Nutrition, No. 4,
(Jan.1951} pp. 437-438.
49. Hanke, Milton Theo., The Journal of Nutrition, Vol.Ill,
No. 4, (Jan.1931) p.438.
50. Jackson, €. M., Effects of Inanition and Malnutrition
Upon Growth and Structure, (1935) p. 156.
51. Idem., pp.160-161.

swollen, especially aroiind carious teeth, although this char
acteristic sign may be entirely lacking."32

More evidence

is added by Berg, who states,
"In typical attacks, after about a fortnight the
signs of the hemorrhagic diathesis becomes conspicuous,
there being in most cases a characteristic affection
of the gums. These become bluish at the edges, and
are greatly swollen, so as to project around and be
tween the teeth. The tumified gums are extremely
sensitive, bleed at the slightest touch and soon begin
to ulcerate. As the swelling increases, the gums be
come necrotic, and assume a whitish or a brownish-black
tint here and there, the ulcers being coated with evilsmelling greyish white masses. The teeth are loosened
and decay; mastication is impossible; the breath is
horribly foetid. Whereas in purpura the hemorrhages
begin in the subcutaneous tissue and only extend by
degrees to the gums and the rest of the buccal mucous
membrane, in scurvy they are concentrated around the
teeth and around neglected roots, so that the observer
has the impression that the trouble starts from the
teeth. Apart from the affection of the gums, the signs
by the mouth are merely those of slight stomatitis with
moderate swelling and little bleeding."53
Hanke, in discussing the gum condition says,
"The soft, sometimes hypertrophied type of gum
is very common. The color may or may not be good.
The tissue offers little resistance when it is pressed
with a metallic instrument. This slight pressure is
usually followed by a momentary depression in the gum
that reminds one of an edematous condition. This is
then followed by a temporary excessive redness of the
injured area. Such gums do not bleed easily. A
microscopic examination of the gingival tissue in the
living subject reveals, under 30 diameters magnifica
tion, a surface that contains many short but thick

52. Funk, Casimir, (Trans, by Harry S. Dubin, "The Vitamins")
p. 303, (1922)
53. Berg, Ragnar, Vitamins (Trans, from the German by Eden
and Cedar Paxil (1928) pp. 265-266.)
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blood vessels that are far larger than a normal capil
lary and that are easily visible. Healthy gingival
tissue never has this appearance. Soft gums almost
invariably become firm after from thirty to sixty days
of dietary management. The previously noted surface
vascularity disappears.
"The spongy gum, though not so common as the soft
variety, is, none the less, rather frequently encoun
tered. This, as we see it, merely represents a state
of deficiency greater than that represented by the
soft gum. The entire gum tissue may b© spongy or the
condition such that the soft gum tissue is interspersed
with spongy areas. Spongy gums bleed easily. They
are soft, thick and water-logged and have no resili
ency. The color is usually dark red and may be tinged
with blue. The frankly infected surfaces of spongy
gingival tissue consist of a structureless mass of
dead tissue. The smooth intact adjacent surfaces are
markedly hyperemic.
"The acute inflammatory reaction in spongy gums
usually subsides after from fourteen to thirty days of
dietary management. The spongy gums that bleed easily
are thus converted into soft gums that do not bleed
even though they are brushed rather vigorously. The
soft gums eventually become firm as outlined above.
"Correction of the gingival condition has usually
occurred in spite of the presence of bacteria."54
In a former work, Hanke discusses a similar condition
and says,
"Scurvy, the disease produced by a lack of Vitamin
C, is primarily a capillary disease. The capillary
endothelium swells and degenerates. The flow of blood
through the involved capillaries is retarded or checked
completely. The tissue that depends on this capillary
blood supply for its nourishment is partially or com
pletely asphyxiated. . . . The peridontal membrane
(periosteum alveolare) is similar to the periosteum sur
rounding any bone, and scurvy has long been known to

54. Hanke, Milton Theo., J. American Dental Association,
Vol. XVII (June 1930} p. 964.
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lead to an inflammation and degeneration of periosteum.
"These dying tissues are excellent culture mediums
for bacteria.n0D
Another factor in the etiology of th© infection seeming
ly would be an exposure to the causitive organisms. Here
exists a point of confusion. There is no doubt that at times
it is epidemic, but any attempt to prove carriers has been
56

futile.

Pratt, in a study of the fusiform, which was for

merly considered the causitive organism, found the fusiform
bacilli normally present in small numbers in one hundred per
cent of the human beings examined, in one hundred per cent
of the monkeys, in sixty-six per cent of the guinea pigs and
forty-eight per cent of the rabbits of the series.5''' Hotchkiss, in making a microscopic examination of smears made
from the mouths of one hundred sixty-one persons reports the
findings as follows:5®
a.
b.
c.
d.
e.
f.

Spirochetes only
Fusiform bacilli only
Fusiform bacilli and leukocytes
Spirochetes and fusiform bacilli
Spirochetes, fusiform and leukocytes
No fusiform bacilli or spirochetes

1
20

5
40
56
39

55. Hanke, Milton Theodore, J. Am. Dent. A., Tol. XVI, (Dec.,
1929) p. 270.
56. Nichols, Henry J., Carriers in Infectious Diseases,
(1922) pp. 98-99.
57. Pratt, Josephine S., J. Inf. Pis., Tol. 41, No. 6, (1927)
p. 466.
58. Hotchkiss, Margaret, Journal of Bact., (January, 1931)
p. 44.
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Here we have ninety-six eases out of one hundred sixtyone in whieh two of the organisms associated with the disease
are present and yet the subjects are seemingly healthy.

Also

one hundred twenty-one subjects out of one hundred sixty-one
have at least one of the organisms present. However, we do
know that under certain conditions a pathological condition
does exist and that these organisms are present in the char
acteristic lesion.

The question is then suggested, what con

dition or conditions must exist before these organisms become
active?

Is the presence of the fusiform bacillus and the

spirochete the complete picture as formerly believed or must
we add the hemolytic streptococcus and vibrio as found by
59

Smith?

And when the association is complete by the addi

tion of these two, can they destroy normal tissues as has
been shown by Smith?60

Or is such destruction favored by

the seeming favorable change produced in the supporting oral
tissues by scurvy?

Only one case is cited in reply to the

last question. This is reported by Randall in which an
attempt to innoculate an apparently normal white rat with
Vincent's infection proved unsuccessful.

Here we must con

59. Smith, David T., J. Inf. Pis., Vol. 46, No. 4, (April
1950) pp. 309-310"!
60. Smith, David T., The American Review of Tuberculosis,
Vol. XVI, No. 5, (Nov. 1927) p. 589.
61. Randall, S. J., J. Dent. Research, Vol. XI, (Feb. 1931)
pp. 49-50.
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sider the fact that in the rat the effect of a scorbutic
diet is not great, if any, and this would eliminate the
scorbutic factor.
In the experimentation an attempt was made to determine
what influence, if any, a scorbutic diet has upon the in
fection. Guinea pigs were used as the subjects.

Organisms of Vincent*s Infection
Treponema Vineenti (and Fusiform)
Spiral organisms were first reported in a peculiar
ulcerative stomatitis by Plaut and Vincent and this con
dition has since been described as Plaut-Vineent's
angina. Both authors observed spindle-shaped or fusi
form bacilli and spirochetes like those in recurrent
fever.
The bacilli are non-motile or curved rods about
0.5 to 0.8 micron in width and 3 to 10 micra in length,
tapering toward the ends. They are readily stained by
Loeffler's methylene-blue and Giemsa, generally de
colorized by Gram and show great inequality in stain
ing, bands or stripes running across the organism.
They may resemble the diphtheria bacillus. The spiro
chetes are longer than the bacilli and are made up of
shallow, irregular undulations, which are not so steep
as in Treponema pallidum. They stain with difficulty,
but are regular and homogeneous. Mixed cultures of
fusiform bacilli and spirochetes have been obtained by
Tunnicliff on ascitic agar slants incubated anaerobically at 37 degrees C. The bacilli appeared during the
first five days, then died out and the spirilla appeared.
Animal inoculation with this material was without re
sult. Fusiform bacilli and spirilla have been found
by Weaver and Tunnicliff in noma, and by Gross in
cases of gingivitis among the Kobyles. Fusiform
bacilli have now been grown free from spirilla by a
number of authors, but this far the spirilla have not
been definitely cultivated.
Borrelia Vineenti
"Borrelia vineenti (Blanehard) Bergey et al. (Arch,
f, Parasitenkunde, 10, 129.}
Spirals: 0,3 by 12 to 25 microns.
Habitat: The oral cavity. Oceurs in association with
the so called "fusiform" bacillus in Vincent's angina
and allied infections."63

62. Ford, op. cit.§ p. 983.
63. Bergey, David H., Bergey's Manual of Determinative
Bacteriology, (1930) p. 557.

20.

Treponema Vineenti
"Treponema vineenti was first seen by Vincent in
tropical ulcer in 1896; later he found it also in
ulcerative stomatitis (Vincent's angina). It was
named by Blanchard in 1906. Prowazek, who thought
the organism was the cause of tropical ulcer, de
scribed the organism anew and ealled it T.schaudinni
in 1907. Treponema schaudintxi, therefore, is a
synonym of T. vineenti."54
"Vincents spirochete is also present in certain
types of tropical ulcers and has been described as
occurring in the sputum in some forms of bronchitis
and in the lung tissue in pulmonary abscess and in
pulmonary gangrene."65
It appears that these three descriptions, Treponema
vineenti as described by Ford, Borrelia vineenti as classi
fied by Bergey, and Treponema vineenti as described by Noguehi,
are the same organism.
Fusiformus Pentium
Obligate parasites, anaerobic or micro-aerophilie.
Cells frequently elongate and fusiform, staining some
what unevenly. Filaments sometimes formed; non-branching, non-motile. No spores, growth in laboratory media
feeble.
Fusiform bacilli were apparently first observed
by Miller in the human mouth and by Babes in cases of
angina resembling diphtheria. This angina was further
studied by Plaut in 1894 who found organisms in it
larger than diphtheria bacilli and pointed at both ends,
which he referred to as Miller's^baeilli. The condi
tion was described more completely by Vincent in 1899
and since then it is known as Plaut-Vincent's angina
or Vincent's angina. With it are associated fusifoim
organisms, usually called Bacillus fusiformis, together

64. Jordan, Edwin 0 and Falk, I. S., The Newer Knowledge of
Bacteriology, (1928), p. 483.
65. Ibid., p. 461.

with other bacteria, staphylococci, streptococci,
and spirochetes.
Muhlens and Hartmann and Hoelling have advanced
some evidence that this organism is provided with
true nuclei. On account of this and also because of
the peculiar morphology, the fusiform bacilli from
the mouth, from the intestines of termites, and from
the blind gut of the mouse are combined in a new
genus Fusiformis, the mouth organisms being designated
Fusiformis dentium.
Fusiform bacilli have been observed in a great
variety of conditions in man, but we are by no means
sure that they are the same organism. Thus in the
mouth they have been seen in normal individuals by
Tincent and Muhlens as well as in angina. They have
been found in ulcerative stomatitis by Bernheim and
Pospischill, in noma by Bona and Gins, in abscesses
of the upper jaw and lungs by Silberschmidt. They are
practically always associated with spirochetes and
other mouth organisms. They are not very unusual in
routine examinations of the throat.
They have also been observed in the mouths of
animals, as in the maul of a lion with slimy secretion.
In addition to the fusiform bacilli found in the
mouth under normal and pathological conditions and in
regions assqciated with the buccal cavity they have
been observed by Tincent in hospital gangrene, by
Muhlens in erosive balantes and on hard and soft
chancres, in the diarrheal stools of children by
Teillon and Zuber and by Gregoroff in the pus in ap
pendicitis. These are present practically always in
the secretions of tropical ulcers, usually in combina
tion with spirochetes.
The fusiform bacilli observed in such diverse lo
cations have certain characteristics in common. They
vary in length from 6 to 12 miera and are 0.6 to 0.8
micron in width, are thickened in the middle and
pointed at the ends, but never club shaped. They are
usually straight, but may be slightly curved or S
shaped; often arranged in pairs end to end. They may
be stained by the fcasic anilln dyes, best by dilute
carbolfuchsin or carbol-thionin. Gram negative. When
stained by met&yl©ne blue or by Gram they show peculiar
vacuoles in the body of the organism regarded by Tincent

as areas of degeneration. Many cells show darkly
stained areas in the middle of the body which may be
brought out by G-iemsa or polychrome methylene-blue,
appearing red or reddish-blue with the cell plasm blue.
They may also be stained by Heidenhain's iron hema
toxylin, appearing homogenous, or with a regular struc
ture. These structures are regarded as nuclei by
Muhlens and Hartmann and by Hoelling. According to
Hartmann the thick nuclear substance in the fusiform
bacilli from the mouth may dissolve and split up into
chromidia. The fusiform bacilli are non^motile and
have no spores.
Pure cultures of fusiform bacilli were not orig
inally obtained by Vincent. The organisms were first
cultivated by Viellon and Zuber from the pus in ap
pendicitis. They were subsequently cultivated from
the buccal cavity by Ellerraan, Lewkowicz, Weaver and
Tunnicliff, Tunnicliff, Muhlens, Vesprenni, Peters,
Ozaki, and Krumweide and Pratt. Cultures were ob
tained only under anaerobic conditions by Ellerman on
horse-serum agar, by Weaver and Tunnicliff on serum
agar, by Tunnicliff on ascites agar, by Muhlens (and
Hartmann) on serum agar and glucose agar, by Peters on
Dorset egg medium, by Ozaki on ascites sugar agar and
by Krumweide and Pratt on a special alkaline medium
containing agar and gelatin and horse serum or ascites
fluid. According to Krumweide and Pratt fusiform
bacilli fall into two main groups, same fermenting
saccharose and some failing to act on this carbohy
drate. . . . For the present the name Fusiformis
dentium should be limited to the mouth organisms, since
it is not entirely clear that the other fusiform
bacilli are identical with it.
Fusiformis Dentium Hoelling
(Cultivated by Ozaki from the mouth)
Morphology: organisms larger on solid media than
on fluid, since they grow to long threads in the early
stages, while in broth the long threads appear later.
Typical in forty»hour sugar agar stab cultures, 0.4 to
1 micron wide and 3.6 to 20 miera long. Ends pointed.
Th© central part is frequently narrower and may show
one or several definite bands. The organisms often lie

66. Ford, op. cit., pp.286-287.
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in twos with the adjacent ends rounded and the free
ends pointed. The shorter lengths are not so wide,
usually straight, seldom curved, while the longer
are frequently more or less definitely curved or
twisted. In cultures on sugar agar ten days old
there are frequently threads ©f medium length with
rounded ends. Long threads are seen in medium young
colonies on sugar agar where also short and small
spindle bacilli are present in lesser numbers. The
long threads are 20 to 50 micra long. They are fre
quently twisted of the same length throughout or
occasionally narrower. In young broth cultures con
taining organs and potato broth the organism is small,
3 to 5 micra long and 0.4 to 0.6 micron wide, rarely
longer and thicker, regular, with sharply pointed
ends. In eight day sugar broth in an atmosphere of
hydrogen short forms appear, usually 4 to 7 micra
long. In hanging drops the organisms are structure
less in young cultures. In old cultures one or two
and sometimes more round and refractile bodies appear in
the protoplasm. Not motile, no spores.
Staining reactions: young forms stain regularly,
old forms irregularly, stained best with dilute earbolfuchsin and Loeffler's methylene-blue. By G-iemsa in
one-half hour the protoplasm appears light bluish red
or light red. Gram negative, Claudius negative. In
the bodies of the bacteria are one to two;, occasionally
more, round coccus-like bodies, staining intensely with
various aniline dyes. In the long threads they are
regularly separated from each other. Not present in
young forms. Present in old fluid media. They stain
intensely red with fuchsin, deep blue with methyleneblue, dark reddish with Giemsa; not stained by Lugal
solution in three to give minutes. In old cultures the
staining is irregular, the bodies appearing varied,
showing in their interior short, irregular, cylindrical
areas with long pole stained areas between. Involution
forms in old agar and potato cultures, the bacteria
taking the stain with difficulty, and showing coarsely,
irregular protoplasm. Long threads often show clubshaped swellings, protoplasm irregularly colored.
Cultural characters: usually an obligate anaerobe.
No growth on potato, protein free media and peptone
water. Growth in organ and potato broth anaerobically
at 57°c. The addition of sugar to agar brings about
abundant development. Growth best in neutral or slight
ly alkaline media. In ascites sugar agar stabs (1 to
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3) good growth, in twenty-four hours along stab at 37°C.
with the exception of the upper 1.5 cm. The growth
appears like a wide, opaque streak, pale brown, with
many small points and lateral zones, cloudy and floeculent. Stab cultures in 1 per cent sugar agar the
same except that the growth is actually visible in ten
or twelve hours. Same type of growth on ordinary agar
except slower. In sugar agar shake cultures, the
colonies are barely visible in twenty-four hours 1 cm.
below the surface. In forty-eight hours the colonies
are 1/2 mm. in size. Under the low power the colonies
are round or oval with smooth edges, dark, with short
fine, felty prolongations. The colonies may also show
a darker central area (nucleus) while the rest is gran
ular, brownish-yellow, more transparent toward the
periphery. No gas formation. In thinly seeded cul
tures colonies are 1 mm. in diameter in four days on
the surface of 1 per cent sugar agar th® bacillus in an
atmosphere or hydrogen appears like a streptococcus.
Colonies are dew-drop-like, 1/2 to 1 mm. round, spheri
cal, raised, grayish-white, succulent. Under the hand
lens they have smooth edges and are pale brown. In
eight days they are thicker, 1 to 1.5 mm. in size, some
times 2 mm., round, grayish-white, succulent, somewhat
transparent; with a hand lens they show 1 to 2 concen
tric rings, edges either smooth or finely indented.
Thick white sediment in water of condensation. Grape
sugar agar plates in an atmosphere of hydrogen at 37°C.
show small colonies in five or six days 1 mm. in
diameter, grayish-white, dew-drop-like, spherical,
raised, moist; under low power round, with smooth edges
and central nucleus, pale brownish-yellow, finely gran
ular in the periphery, coarsely granular in the center.
Colonies later 1.5 mm. in diameter.
In 1 per cent sugar broth in hydrogen growth is
poor after eight days at 37° C. as a membranous sedi
ment and clear fluid. In 1 per cent gelatin covered
with agar at 37° C. after five days there is a slight
sediment; the gelatin is clear, but hardens on immersion
in cold water. In organ broth after forty-eight hours
at 37° C. slight blackening with an unpleasant odor.
Broth clears, no gas.
Potato broth: under aerobic conditions in fortyeight hours at 37° C. good growth with a strong pecu
liar odor and a f3©cculent or cotton-like white sediment.
Potato not changed. After six days more abundant sedi
ment, fluid cloudy. In ascites broth (1 to 3) and in
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pure ascites fluid little growth in oxygen; the fluid
remains clear with a very slight sediment. Little or
no in atmosphere of COg. The organism produces a foul
unpleasant odor in all cultures, due in part at least
to HgS and Indol.
In sugar agar containing lead acetate in twentyfour hours the lower half of the stab shows diffuse
pale brown color, on the fourth day a brownish zone
appears round the stab. After ten or twelve days the
entire stab is surrounded by a brownish black zone
1 mm. broad, failing in the upper 1,5 mm.
Indole is produced in the sugar organ broth, and
potato broth in twenty-four to forty-eight hours.
No fermentation of grape sugar, lactose, fruc
tose, saccharose, maltose, dextrin, glycerine, mannite,
or urea.
Agar cultures containing litmus are rapidly de
colorized. No hemolysis on blood agar.
Non-pathogenic for rabbits, guinea pigs and mice.
Besson found that the false membrane in cases of Yincent* s angina when inoculated beneath the skin or into
the muscles of laboratory animals produces abscesses
and ulcerating necrosis in which the fusiform organisms
are present in abundance with other bacteria. Inocula
tion of pure cultures is generally without result.
lusiformis Dentium Hoelling
"Fusiformis dentium Hoelling. (Babes, Septische
Prozesse des Kindesalters, 1889; Hoelling, loc.cit.,
p.240.)
Rods with pointed ends, fusiform, 0.8 to 1.0 by 5 to 10
microns, showing from two to six deeply staining gran
ules. Gram-positive.
Growth occurs on media, containing serum, under
anaerobic conditions.
Serum dextrose agar: Yellowish-white colonies, with dark
er center from which lighter areas radiate toward the
periphery; finely granular.
Serum broth: Turbid, with flocculent masses in fluid.
Litmus milk: Unchanged.

67. Ford, og. cit., pp. 288-289.
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No growth in dextrose media.
The cultures have an offensive odor.
Anaerobic.
Optimum temperature 37° C.
Habitat: Oral cavity; associated with Borrelia vincenti
in Vincent's angina, ulcerative stomatitis, gangrene
and in wounds. Not pathogenic for animals.
Smith reports finding two types of fusiform bacillus in
examination of the membrane of Vincent's angina by means of
dark field illumination; one a large rapidly-motile type and
one a small non-motile type.69

The latter was used in mak

ing the experimental lesion,
Yarney makes the statement that pure cultures of the
fusiform bacilli do not produce the foul odor so often mentioned in literature.70

This is probably true as he seems

to have devised a method of excluding all other organisms
which had been rather difficult heretofore. And also that
no motility was noted in any of the cultures and that the
organism remained an obligate anaerobe regardless of re
peated transplanting.^ Varney also reports four types from
morphology; a narrow, filamentous type; a short, slender
type; a broad, stubby type; and one that grows characteristi-

68. Bergey, David H., Sergey's Manual of Determinative Bac
teriology, (1930) p. 514.
69. Smith, David T., J. Inf. Dis., Vol. 46, No. 4, (April,
1930) pp. 305-306.
70. Varney, Philip L., J. of Bact., Vol. XIII, No. 4, (April,
1927) pp. 281-282.
71. Ibid., p. 293.
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cally in long chains, forming wavy filaments which may be
np

mistaken for spirilla.

A further differentiation is made

upon the basis of agglutination.
Streptococcus Associated with
Vincent's Angina
Smith reports the presence of a hemolytic streptococcus
when grown under anaerobic conditions on blood agar media.
No other classification was given.73
Vibrio Associated with
Vincent's Angina
Smith reports the presence of a small vibrio which, in
the dark field illumination, tumbled rapidly end over end
as it sped across the field.74 It was present in large
numbers, gram-negative and actively motile and when stained
by the Zetnow's method presented from one to three long wavy
polar flagella.

72. Varney, Philip L., J. of Bact., Vol. XIII, No. 4, (April,
1927), pp. 275-31"?:
73. Smith, David T., J. Inf. Pis., Vol. 46, No. 4, (April,
1930) p. 307.
74. Idem., p. 307.
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Procedure
In the experiment it was necessary to use seven groups
of guinea pigs.
The animals of Group One were preferably young, normal
pigs of a weight of twelve to sixteen ounces. The necrotic
material from the mouth of the patient suffering with
Vincent's infection was passed into the groin of the animals according to the technique of Smith.

In this method

of transfer, as much as possible of the necrotic membrane
and material from the lesions of Vincent's infection were
transferred by means of a sterile forceps to a sterile petri
dish containing about 5 cc. of sterile medium of either
human serum, ascitic fluid, or horse serum.

Care was taken

to prevent contamination as much as possible. The material
was divided so that it would readily pass through a large
needle. The medium was then injected into the groin of a
guinea pig. In Case One sterile human serum was used as a
medium of transfer. In Case Two ascitic fluid was used as a
medium of transfer, and in Cases Three and Four sterile horse
serum was the medium of transfer.
Previous to the transfer the groin of the animals had
been plucked free from all hair and rendered sterile by the

75. Smith, David T., Inf. Pis., Vol. 46, No. 4,(April, 1950)
p. 305.
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us© of Tincture of Iodine and alcohol.
At the time of transfer of the culture, numerous micro
scopic slides of material were taken from the mouth of the
patient. These were stained with carbolfuchsin by the
Fontana Silver Method and later examined for the organisms
present. The Fontana Silver Method consisted of thoroughly
drying the smear in air, and then washing several times with
a solution consisting of 1 cc. of glacial acetic acid, 5 ce.
of formalin, and 100 ce. of distilled water.

The slide was

next rinsed gently with alcohol and flamed off, after which
it was covered with a 5^ aqueous solution of tannic acid and
heated until steam rose, then cooled for thirty seconds. The
slide was then washed with water and covered with Fontana*s
silver solution, heated until steam rose and allowed to cool
for thirty seconds.

It was then washed, dried and mounted.

Fontana* s silver solution was freshly prepared by adding
to a 5$ solution of silver nitrate in distilled water diluted
ammonium hydroxide drop by drop until a faint milky turbidity
appeared and remained on shaking.

v

The culture was permitted to develop an abscess in the
groin of the guinea pig. The purulent material was aspirated
under aseptic conditions by means of a hypodermic syringe

76. Todd, James Campbell, Clinical Diagnosis by Laboratory
Methods, (1925) p. 4W.
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and a size sixteen hypodermic needle.
The guinea pigs of the second and fourth groups were
animals of a weight of about 300 grams. These had been
caused to become scorbutic by feeding upon a scorbutic diet.
The diet of Sherman, LaMer and Campbell was used and
was prepared as follows:77
Whole ground oats
59f0
Skimmed milk powder (heated at 110° for about
3 hours to destroy all Yitamin C)
30$
Freshly prepared butter fat
10$
Sodium Chloride
Vf0
These were thoroughly mixed and stored for future use.
At the time of feeding a sufficient portion was moistened
with distilled water to prevent waste.
Frequently during the experiment it was found necessary
to prevent death prior to inoculation by administering some
Yitamin C. This was done by giving with a dropper a few
cubic centimeters of fresh orange juice.
An attempt was made to produce the characteristic lesion
of Yincent's infection by transferring the purulent material
from the abscess in the groin of the guinea pig, or necrotic
material from the gingiva of a patient afflicted with Yin
cent's infection, to the gums and oral cavity of guinea pigs
in which scurvy had been induced by feeding on the scorbutic
diet.

Care was taken in all cases to place the material upon

77. Munch, James C., Bioassays, (1931) p. 840.
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the gingiva of the incisal region and also upon the gingiva
of the buecal molar region.
At the time of transfer microscopic slides were made
from the purulent material from the abscess in the groin.
These were stained with carbolfuchsin and by the Fontana
Silver Method and examined for the organisms present.
Mouth smears were taken upon microscopic slides im
mediately before inoculation with the purulent material.
These were stained with carbolfuchsin and by the Fontana
Silver Method and later examined to determine the flora al
ready present in the mouth.
The culture was now permitted to develop in the mouths
of the scorbutic guinea pigs. Daily examinations were made
for lesions of Vincent's infection and the general systemic
effects were noted. Microscopic slides were made every other
day of mouth smears from the gingival margins of the guinea
pigs to trace if possible the rate of Infection, if any.
Records were kept of these observations.
The third and fifth groups of guinea pigs were animals
of about 300 grams weight and as nearly as possible similar
to those of the scorbutic group. These were fed upon a
normal diet of alfalfa meal, ground wheat, oata, barley, soy
beans, and eorn to which was added codliver oil and sodium
chloride.
These served as controls and were inoculated with the
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purulent material as were the scorbutic subjects, the only
difference in treatment being that of diet*
The sixth group of guinea pigs were animals of about 300
grams weight and as nearly as possible similar to those of
the scorbutic group. These were fed upon the scorbutic diet
but were never inoculated. Otherwise they were treated as
the scorbutic group.

This was done to see if there w>uld

develop a peculiar flora observed in the inoculated scorbutic
group.
The seventh group of guinea pigs consisted of animals of
about 300 grams weight and as nearly as possible similar to
those of the scorbutic group.
diet but not inoculated.
of the scorbutic group.

These were fed upon normal

Otherwise they were treated as those
These served as a final control upon

the entire experiment.
Micro-photographs
Microphotographs were made of numerous smears from the
mouths of the original patients showing typical lesions of
Vincent's infection. Also microphotographs were made of
microscopic slides taken from the mouths of the guinea pigs.
These show the organisms and the peculiar forms as they were
observed.
The equipment for this part of the work consisted of var
ious instruments and parts of equipment used for other pur
poses.

Side view of equipment for
taking microphotographs.

View of equipment for taking microphotographs.

33

The source, of light was an ultraviolet carbon arc light.
Photographic carbons were used instead of the regular ultra
violet carbons.

The best results were obtained by closing the

front of the light except for a small opening in the center,
thus permitting a small concentrated beam of light to pass
out.
An ordinary five inch hand lens was next placed in the
beam of light to converge the rays.
After being converged the light rays were passed through
photographic filters consisting of colored gelatin.

These

were varied according to the stain used on the microscopic
slides.
One special method of staining was developed for this
work. The organisms were first stained by the Fontana Silver
Method. After staining with the silver solution the slide
was carefully dried and the silver replaced by gold by plac
ing in a dilute solution of gold chloride -until the silver
sheen disappeared. This is similar to tinting in photography.
The organisms then appeared of much less size and stained a
red or violet by the gold. This gave a much better defini
tion for photographic work. Incidently it was found that by
this method flagella were observed on numerous organisms and
especially on the vibrio associated with Yincent's infection.
Two filters were used in the photographic work. These
were prepared by purchasing colored gelatin filters and plac
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ing them between two giass photographic plates which had been
previously carefully cleaned. The margins were bound with
tape and the filters thus protected.
In this work it was observed that the MA", or red filter,
gave the best results for the gold stain and the "Bw, or
green filter, gave the best results for those organisms
stained with carbolfuchsin and Fontana Silver.
With the gold stain and red filter and the equipment
used an exposure of 3 to 4 seconds gave best results. With
carbolfuchsin and green filter, 3 to 5 seconds gave the best
results. With Fontana Silver and the green filter, 4 seconds
gave the best exposure.
After passage through the filters, the light was picked
up by the concave mirror of the microscope and passed up
through the slide and the tube of a binocular microscope.
One tube was used to obtain a correct focus and over the other
was placed a Leica Camera.
The correct position for the camera was maintained by a
carefully turned brass collar through which was placed the
eyepiece of the microscope. This collar also fitted about
the lens holder of the camera and excluded undesirable light
and assisted in keeping the camera in position. The camera
was held firmly by clamping to the arm of a special stand
built for the purpose and so arranged that the arm could be
lifted and afterward returned to the exact position if desired.
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Supersensitive panchromatic moving picture film was used in
the camera.
History of Cases
Case One:

Case One was that of Mr. M

, age 60. The

culture was taken on October 27, 1931. There was no previous
clinical history of Vincent's infection. A chronic clinical
picture was presented.

The gingiva was slightly spongy,

necrotic, and hemorrhagic about the teeth. The entire gums
were bluish in color and congested. A transfer of the organ
isms and necrotic material was made by Smith's method to the
groin of Guinea Pig No. 1. Sterile human serum was used as
a medium.
Case Two: Mr. W

, age 18. The culture was taken

December 4, 1931. There was no previous clinical history.
W

stated that his teeth had been loosened previous

to infection by a blow on the mouth. The gingiva was spongy,
hemorrhagic and inflamed. The transfer was made by Smith's
method to the groin of Guinea Pig No. 7.

Ascitic fluid was

used as the medium.
Case Three: Case Three was that of Mr. S

, age 24.

The culture was taken January 20, 1932. A chronic clinical
picture was presented. The gingiva was necrotic about the
upper left molar region. The entire gingiva was spongy and
hemorrhagic. A transfer was made of the organisms and necrotic
material to the groin of Guinea Pig No. 13a by Smith's method.

Enlargement of micropliotograph of mouth smear
from patient of Case 3 showing spirochetes,
fusiform and vibrio.
Magnification approximately 15520.

Enlargement of micropliotograph of mouth smear
from patient of Case 3 showing vibrio,
spirochetes and fusiform.
Magnification approximately 15520.
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Sterile horse serum was used as the" medium.
Case Four: The fourth case was that of Miss ¥

, age

18. The culture was taken on March 1, 1932. There was no
previous clinieal history. The clinical picture was that of
a subacute infestion.

The teeth and oral cavity were clean.

Only a small portion of the gingiva was hemorrhagic and in
flamed. There was a slight necrosis along the gingival margin
in the molar region, especially about the third molar.

A

transfer of the organisms and necrotic material was made by
Smith's method to the groin of Guinea Pig No. 18. Sterile
horse serum was used as the medium.
Case Five: Case five was that of Miss X

, age

30.

The culture was taken on March 7, 1932. The infection was
chronic. The patient had had the infection for sometime.
Her face had been swollen from the infection and complica
tions in December. The gingiva was necrotic, hemorrhagic
and congested. Several abscesses were noted on the upper
incisal region. The breath of the patient was exceedingly
foul and unpleasant. The teeth were much decayed and covered
with accumulated material. The condition showed extreme
neglect and lack of oral hygiene. The attempt to secure typ
ical lesions of Yincent's infection on guinea pigs had not
been successful in any of the previous experiments and in
this ease the transfer was made direct to the gingival margins
of the guinea pigs to see if some factor had been eliminated

Enlargement of microphotograph of mouth smear
from patient of Case 4 showing spirochetes
and vibrio.
Magnification approximately 19610.
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in the other procedure.

The culture, consisting of necrotic

material from the patient, was transferred directly to the
gingival margins of Guinea Pig No. 13 and to the gingival
margins of normal Guinea Pig No. 17. In this case eare was
taken to push the gingiva away from the teeth of the guinea
pigs to afford a point of entrance for the organisms.
History of Guinea Pigs Used
Guinea Pig No. 1 and Guinea Pig No. 6
Guinea Pig No. 1 was a normal animal of about 480 grams
weight. It was inoculated under aseptic conditions with the
organisms and necrotic material from patient of Case One on
October 27, 1931. Smith's method of transfer was used with
sterile human serum as a medium.
On October 39, an induration was observed near the
genitals. This induration remained and on November 5 the
left hind leg was quite stiff and useless. There was little
desire to eat.
On November 8, the animal appeared as if in a stupor.
Its eyes were sealed.

On November 9, eleven days after inoc

ulation an attempt was made to aspirate by using a hypo
dermic syringe and a No. 16 hypodermic needle at the center
of the induration which had become dark and gangrenous. The
attempt was unsuccessful, as was a similar attempt of the
following day.
On November 11, the animal was found dead in the cage
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in early morning. The "body was still warm.

An immediate

autopsy was attempted but the first incision on the median
line of the chest showed a foul smelling, yellow, purulent
material.

A dark field examination of the material showed

long, fine spirochetes having a rotary and undulatory motion
and having 8 to 12 curves; vibrios with an end over end mo
tion; fusiform of small size and no motion. Oocci were
present but I was unable to determine whether or not there
were any streptococci.
Immediately, a portion of the purulent material was
aspirated at a point remote from the incision and about one
drop was in^eeted into the groin of Guinea Pig No. 6. This
was an attempt to hold the culture until it could be trans
ferred to the oral cavity of a scorbutic pig and controls.
The autopsy of Guinea Pig Ho. 1 showed that the infec
tion had followed between the skin and the museular walls
of the abdomen and thorax to well up under the fore legs.
This was filled with yellow, foul smelling, purulent material.
No other lesions were observed.
The injection of the purulent material from Guinea Pig
No. 1 was made on Guinea Pig No. 6 at 10 A.M. November 11,
1931. No discomfort was shown during the remainder of the
day. On November 12 a slight induration had formed. On
November 13, 8:30 A.M., Guinea Pig No. 6 died. The animal
seemed to die of suffocation.
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An autopsy of Guinea Pig No. 6 showed no localization of
infection. The infection had followed nearly along the
median line of the abdomen and thorax well up under the fore
legs. This was indicated by an inflamed portion which con
tained a dark purulent material of foul odor.

In no case did

the infection enter the body cavity. The lungs were not con
gested and the intestines were not inflamed. The liver showed
abnormal dark spots on the surface.
Both animals No. 1 and No. 6 evidently died of toxemia.
The culture was lost.
Guinea Pig No. 2
Guinea Pig No. 2 was a normal animal of about 250 grams
weight. It was placed on the scorbutic diet on November 5,
1931.

Very little of the diet was eaten on the first day but

on the second day the animal became hungry and ate well. On
the third day the animal appeared very nervous.

On the

seventh day the gums of the animal began to redden and the
coat to become rough. No other change was observed until the
fourteenth day when the animal began to eat less and lose
weight.
On the eighteenth day the animal appeared listless and
weak and about one cubic centimeter of fresh orange juice and
two cubic centimeters of mineral oil were administered. An
improvement was noted on the following day.
On the twentieth day the orange joice and mineral oil
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diet was administered again.

On the twenty-second day about

ten grams of fresh carrot were added to the diet.

The diet

was now changed to the normal diet because no culture was
ready for transfer.
On the twenty-ninth day the animal was placed back on
the scorbutic diet. It now appeared lively but emaciated.
On the thirty-first day the animal was hungry and ate the
scorbutic diet well but drank little water. The general con
dition of the animal declined until placed on the normal diet
on the forty-second day. The animal ate well but appeared
to have digestive disturbances and died on the sixty-sixth
day. Ho culture was available and the animal was not inocu
lated.
Guinea Pig No. 3
Guinea Pig Ho. 3 was a normal animal of about 250 grams
weight when placed on the scorbutic diet on November 5, 1931.
The diet was eaten liberally and the animal appeared nervous
on the third day. A reddening of the gums and a roughening
of the coat was noted on the seventh day. Ho change was ob
served until the fourteenth day when there was a loss of appe>
tite and weight. The animal became very weak. Oh the
eighteenth and nineteenth days about one cubic centimeter of
fresh orange juice and two cubic centimeters of mineral oil
were administered. On the twenty-first and twenty-second

41

days about ten grams of fresh green carrot were added to the
diet but the animal failed to respond and died on the twentysecond day. As no culture was available the animal was not
inoculated.
Guinea Pig No. 4 and Guinea Pig No. 5
These were normal guinea pigs of about 250 grams weight.
They died soon after being placed on the scorbutic diet on
November 5, 1951 and were not used in any part of the experi
ment.
Guinea Pig No. 7
This was a normal guinea pig of about 480 grams weight.
It was injected with the organisms and necrotic material from
patient of Case Two. Smith's method was used and ascitic
fluid was the medium of transfer. The time of inoculation
was December 4, 1931,
A slight induration was observed in the left groin on
the following day.

No other disturbances were observed until

the third day when there was a loss of appetite but this was
recovered on the fourth day. On the fifth day it was ob
served that the Induration had divided.

One portion was near

the left hind leg and the other near the genitals. On the
twelfth day these had completely disappeared and the animal
recovered.

A similar experience was obtained a few months

previous. This suggested that ascitic fluid cannot be used
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as a mediimfor transfer.
Guinea Pig No. 15a
Guinea Pig No. 13a was a normal animal of about 300 grams
weight. A transfer was made to the groin under aseptic con
ditions of the necrotic material and organisms from the
patient of Case Three. Smith's method of transfer was used
and the medium was sterile horse serum.

The date of trans

fer was January 20, 1932. An induration was observed in the
groin on the following day. This was successfully aspirated
by means of a hypodermic syringe and size 16 hypodermic
needle on January 29, 1932. The material aspirated was yel
lowish-white in color, purulent and of foul odor.
A microscopic examination of slides made from the puru
lent material showed spirochetes, vibrio, small fusiform and
cocci to be present.
The purulent material was transferred to the gingiva of
the incisal and buccal molar regions of scorbutic Guinea Pigs
No. 8, 9 and 10, and likewise to Guinea Pigs No. 11 and 12
as normal controls.
After aspirating, the animal appeared to improve until
February 5 when it appeared emaciated and weak with a loss of
appetite. This condition continued and the animal died on
February 23, twenty-three days after the first inoculation.
Autopsy showed a dark hemorrhagic area extending from
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the groin well up toward the sternum. The body was much
emaciated. Death was probably due to toxemia.
Guinea Pig No. 8
Guinea Pig No. 8 was a normal animal of about 250 grams
weight when placed on the scorbutic diet January 11, 1932.
It ate the diet well but was very nervous on about the
fourth day. On the fifteenth day scorbutic symptoms were
quite evident as shown by jaw-ache position and lameness in
feet and legs. The diet was continued until the sixteenth
day when there was a loss of appetite.

On the seventeenth

day one cubic centimeter of fresh orange juice was adminis
tered.
It was inoculated in the lower incisal and buccal molar
regions on the eighteenth day, with a loopful of the puru
lent material from the abseess in the groin of Guinea Pig
No. 13a.
Prior to Inoculation, mouth smears were taken and later
examined by means of a microscope to determine the flora pres
ent. Mouth smears were taken and examined on the second day
after inoculation and on each second day thereafter.
On the fourth day after inoculation some thickening and
blanching of the gingival margin were noted. The animal was
listless, and very weak. The abdomen was much enlarged. No
salivation was noted. The animal appeared to shiver and
breath with difficulty.

It died on the third day after inocu
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lation.
Autopsy revealed no lesions in the mouth.

The lungs

were slightly congested but not collapsed.

The heart, stomach

and liver were normal. The large intestine

was full as if

constipated. The suprarenal glands were yellow and enlarged.
Death was probably caused by toxic effects of constipa
tion. No lesions of Vincent*s infection were found.
Guinea Pig No. 9
Guinea Pig No. 9 was a normal animal of about 250 grams
weight when placed on the scorbutic diet January 11, 1932.
Until the seventh day it ate the diet well but appeared to
be nervous. At this time the body began to be emaciated.
On the fifteenth day there were acute symptoms of scurvy as
shown by jaw-ache position and sore joints of the legs.

On

the seventeenth and eighteenth days one cubic centimeter of
fresh orange juice was administered in order to sustain life.
The animal was inoculated on the incisal and molar re
gions with a loopful of the purulent material from the groin
of Guinea Pig No. 13a on the eighteenth day.

On the follow

ing day the animal was suffering from an acute coryza and
effusion of much mucous material from the nose and mouth.
No lesions were noted in the mouth except a white margin
about the lower incisors. There was loss of appetite at
this time.
On the third day after inoculation, the animal appeared
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very weak. The lungs were congested. Salivation had de
creased. The gingiva appeared slightly swollen. There was
a complete loss of appetite. The animal breathed with dif
ficulty. The left eye was sealed with a white secretion.
The animal died about 3:30 P.M. on the third day after inocu
lation.
Autopsy revealed no specific lesions in the mouth al
though the mucous membrane of the cavity was somewhat white
in eolor. The right lung was collapsed and partially filled
with a dark purulent material..
The heart appeared normal. The stomach was empty and
otherwise normal. The liver was splotched with red. The
small intestine

was empty and clear in color.

The mesen

tery was of a dirty yellowish color and splotched with white.
The kidneys were normal but the suprarenals were much en
larged, fatty and hemorrhagic.
The large intestine

was

only partially filled, dis

tended with gas, red and inflamed. The bladder was full but
normal. Death was probably caused by inflammation of the
lungs. A microscopic examination was made of the material
in the lungs but no spirochetes or fusiform organisms were
found.
Guinea Pig No. 10
Guinea Pig Ho. 10 was a normal animal of about 250 grams
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weight when placed on the scorbutic diet January 11, 1932.
It ate the diet well but became very nervous about the fourth
day. About the seventh day it began to lose weight.

On the

fifteenth day symptoms of scurvy were noted.
On the seventeenth and eighteenth days one cubic centi
meter of fresh orange juice was added to the diet in order
to prevent collapse. It was inoculated on the eighteenth day
on the gingiva of the incisal and molar regions with a loopful
of the purulent material from the abscess in the groin of
Guinea Pig No. 13a.
On the second day after inoculation a peculiar white line
was noted on the gingival margin but no typical lesion of
Yincent*s infection was noted. At this time it was placed on
the supposedly normal diet but this did not improve its con
dition. However there was no further decline.
The animal seemed to eat well and was active.

On the

third day after inoculation, the gums seemed somewhat blanched
but there was no salivation. There was some evidence of fever.
There was no change until the fifty-eighth day after
inoculation when necrotic material formed about the lower
right incisor.

On the sixty-second day after inoculation it

was discovered that the lower right incisor had been broken
off below the gingival margin and this accounted for the
necrotic material. On the sixty-eighth day after inoculation
the lower left incisor was also broken off. The necrotic
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material continued to accumulate "but showed no evidence of in
creased number of Vincent's organisms.

On the seventy-

seventh day after inoculation the necrotic area became clear
and the lower incisors appeared again.
An attempt was now made to rid the animal of all scor
butic symptoms by adding fresh orange juice to the diet but
the animal failed to respond and died on the ninety-first
day after inoculation.
On autopsy it was found that the incisors had grown back
to the normal length but the point of contact sloped upward
from left to right, the right lower incisor being the longer.
Also it was found that the lower left molars were inclined
inward almost flat on the tongue.

The upper left molars were

inclined outward to the buccal wall. The occlusal surface
was now on the lateral surfaces of the molars.
The position of the molars accounts for the breaking off
of the incisors and also for the upward slant after they had
grown back to normal length.
The osseous tissue supporting the molars was. distorted
to permit the inclination of the molars.
No lesion of Vincents infection was found. Death was
due to starvation.
Guinea Pig No. 11
Guinea Pig No. 11 was a normal animal of about 300 grams
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and was fed on normal diet during the experiment.
The animal was inoculated on the gingiva of the incisal
and molar regions with a loopful of the purulent material
from the abscess in the groin of Guinea Pig No. 13a on Jan
uary 29, 1933.

On the second day after inoculation, a faint

white line was noted at the gingival margin. Mouth smears
were taken on the seeond day after inoculation and every sec
ond day thereafter.
The animal appeared active and healthy. The gums were
pink and healthy.

The oral cavity was normally moist. These

observations were continued until March 7, 1932, thirty-seven
days after inoculation, when the observations were discon
tinued. At this time the animal was normal in every way. Ho
lesions of Vincent*s infection were observed.
Guinea Pig Ho. 12
Guinea Pig Ho. 12 was a normal animal of about 300 grams
weight. It was fed on a normal diet during this experiment.
It was inoculated with a loopful of purulent material
from the abscess in the groin of Guinea Pig Ho. 13a on Janu
ary 29, 1932.

The material was placed on the gingival margin

of the incisal and molar regions.
On the second day after inoculation, a faint white line
was observed at the margin of the gingiva. The margin seemed
to be somewhat loose.

Mouth smears were taken at this time

and each second day thereafter.
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On the fourth day after Inoculation, the mouth was
moist, pink and healthy. The animal m.s active. These ob
servations were continued until April 23, 1932, or eightyfive days after inoculation, when the animal was discharged.
At this time the animal was healthy.

No lesions of Vincent's

infection were observed.
Guinea Pig No. 18
Guinea Pig No. 18 was a normal animal of about 300 grams
weight. It was inoculated under aseptic conditions in the
groin on March 1, 1932, with a culture from the patient of
Case Four. Smith's method of transfer was used with sterile
horse serum as a medium. The induration began to form on
March 2.
The infection was found to have localized on March 13,
1932, in the left groin.

The material was aspirated under

aseptic conditions on that date and transfers were made to
the oral cavities of scorbutic Guinea Pigs No. 14 and 15 and
to normal Guinea Pig No. 19 as a control.
The animal was not killed so that the course of the in
fection could be watched.

On March 24, an induration had

formed and become gangrenous on the surface. The abscess
opened of its own accord on March 26. It drained and left a
deep ulcer.

The material was not of exceedingly bad odor.

On March 28, the ulcer had drained well, was quite deep and
much inflamed about the margin.

On April 26 the ulcer had
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completely closed but the left leg was almost useless. The
animal was discharged on May 4 when it was apparently
healthy but with some loss of the use of the left hind leg.
Guinea Pig No. 15
Guinea Pig No. 15 was a normal animal of 610 grams
weight. It was placed on the scorbutic diet on February 15,
1932. On February 18 and each day thereafter one cubic centi
meter of cod liver oil was added to the diet to give an ex
cess of Vitamin "DM. This was done to see if penetration of
the tissue by the organisms could be more readily accom78
plished according to the work of Grant.
On February 23 the animal weighed 496 grams.

On Febru

ary 13, the animal was inoculated on the gingival margin with
the purulent material from the abscess in the groin of Guinea
Pig No. 18. The gingiva was pushed back by the use of the
loop in order to find lodgment for the organisms.

On March

14, the animal was found dead in the cage. Death appeared to
have been caused by the diet.
Guinea Pig No. 16
Guinea Pig No. 16 was a normal animal of 590 grams
weight. It was placed on the scorbutic diet on February 15,
1932.

One cubic centimeter of cod liver oil was added to tiB

78. Grant, Agnes H. J., J. Inf. Pis., Yol. 39, No. 6 (1926).
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diet daily on and after February 18.
The animal weighed 482 grams on February 24.

On March

13 the animal was found dead in the cage. Death was appar
ently caused by starvation.
Guinea Pig No. 14
Guinea Pig No. 14 was a normal animal of 510 grams weight.
It was placed on the scorbutic diet on February 15, 1932. One
cubic centimeter of cod liver oil was added to the daily diet
on and after February 18. On February 24, the animal weighed
430 grams. The animal was inoculated on the gingiva of the
incisal and molar regions with purulent material from the ab
scess in the groin of Guinea Pig No. 18. The gingiva was
pushed well back with the loop to afford lodgment for the or
ganisms. Daily observations were made for lesions of Yincent's infection and slides of the mouth flora were taken on
the second day after inoculation and every second day there
after.
On March 20, salivation was noted and some food seemed
to have accumulated on the gingival margin of the incisors.
Slides of this material taken on March 24, showed the pres
ence of Vincent's organisms, especially the spirochetes.
March 25, the salivation continued.
but ate well of the food.

On

The animal was very weak

On March 26, the animal showed a

loss of appetite.
On March 27, the animal was found dead in the cage. Rigor

Enlargement of microphotograph of mouth smear taken
from Scorbutic Guinea Pig No. 14, eight days
after inoculation, showing spirochetes recovered.
Magnification approximately 20273.
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Mortis had set in when found. An autopsy was performed.
The lungs were slightly congested. The heart was normal.
The stomach was normal and contained some food.
intestine was partially empty, otherwise normal.

The small
The

large ^intestine was full but the contents were not hard as
if constipated.

The liver was dark brown in color. The

kidneys were normal. The suprarenals were yellow in color
and of excessive size. The mouth showed no lesions of Yincent's infection.

There was an excessive accumulation of

food about the teeth, especially the molars.

The lower

molars were tipped to the center and almost arched across
the tongue.

This was especially true of the anterior molars.

The incisors were worn irregularly.

The right lower and the

left upper were shortest.
The cause of death could not be traced to any specific
loss of function, save that of excessive salivation. This
may have been caused by the condition of the teeth.
Guinea Pig No. 19
Guinea Pig No. 19 was a normal animal of about 500 grams
weight and was used as a control in Case Pour. On March
13, 1932, it was inoculated on the gingival margin with a
loopful of the purulent material taken from the abscess in
the groin of Guinea Pig No. 18. The gingiva was pushed
back to obtain lodgment for the organisms.

'frris&z
Enlargement of microphotograpli of mouth smear taken
from Normal Guinea Pig No. 19, twenty-three days
after inoculation, showing spirochetes recovered.
Magnification approximately 20273.
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On March. 20, both of the lower incisors were found to
have been broken off. These were replaced by natural growth
in about three weeks.

The flora was determined by micro

scopic slides prior to inoculation and every second day
thereafter. Daily observations were made for lesions of
Vincents infection. None were ever found. The animal was
apparently normal when discharged May 4, 1952.
Guinea Pig No.15
Guinea Pig No. 13 was a normal animal of 460 grams weight
when placed on the scorbutic diet February 15, 1932. After
February 18 one cubic centimeter of cod liver oil was added
to the daily diet.

The animal was weighed on February 24 and

its weight was 424 grams.
On March 7, it was inoculated on the gingiva of the
incisal and molar regions with material taken from the gingival
margin of the patient of Case Five. This direct inoculation
was made because other methods had failed. It was used to
see whether or not some factor had been lost in developing
the culture in the groin of guinea pigs. The mouth flora
had been determined by microscopic examination of mouth
smears and such smears were taken every second day after in
oculation.
Daily observations were taken for lesions of Vincent's
infection. On April 4 salivation was observed and the ani
mal appeared quite weak.

About four cubic centimeters of
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fresh, orange juice w.Qxe administered to prevent death. The
incisors were worn unevenly.
On April 15, salivation ceased "but began again on
April 17. This continued one day only, was quite excessive
and weakened the animal very much.
On April S3, the incisors had grown to an acute lateral
angle and were much too long. The animal was chloroformed
on May 4. Autopsy showed a lengthening of the lower molars,
especially those of the anterior portion. The upper in
cisors were worn at an angle down to the left and the lower
incisors up to the left.

No lesions of Vincentfs infection

were found.
Guinea Pig No. 17
Guinea Pig No. 17 was a normal animal of about 600 grams
weight. It was inoculated with a loopful of the material
from the gingival margin of the patient in Case Five on
March 7. The flora of the mouth had been determined by
microscopical examination of mouth smears taken prior to in
oculation and these were taken every second day thereafter.
On March 20, the right lower and right upper incisors
were found to have been broken off. On April 13, the ani
mal lost the use of its hind legs. Evidently the diet which
was supposed to be normal was slightly deficient in Vitamin
"C". Fresh carrots and fresh orange juice were administered

17f>m x K
Enlargement of microphotograph of mouth smear taken
from Normal Guinea Pig No. 17, twenty-five days
after inoculation, showing organisms recovered.
Magnification approximately 20273.

55.

in liberal quantities and the condition improved.
The animal was discharged on May 4, in a healthy con
dition. No lesions of Vincent's infection were ever found.
Guinea Pig No. 20
Guinea Pig No. 20 was a normal animal of 370 grams
weight when placed on the scorbutic diet June 24, 1932. The
diet was continued until July 18, 1932.
Microscopic slides of mouth smears were taken on the
day the animal was placed on the diet and each second day
thereafter. These slides were examined to determine the
flora present when placed upon the diet and the change, if
any, as the experiment progressed.
lor the first sixteen days there was an increase of
weight. This was then followed by a sudden loss of appetite
and loss of weight. At this time there was also noted a
soreness of leg joints and an inclination to rest the head
upon the floor of the cage which indicated the acute stages
of scurvy.
At about the tenth day, a peculiar dryness of the oral
cavity was noted.

On the fourteenth day the gums became

tender and hemorrhagic.
The animal was discharged on July 18, 1932.
Guinea Pig No. 21
Guinea Pig No. 21 was a normal animal of 317 grams
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weight when placed on the scorbutic diet on June 24, 1932.
The diet was continued until July 18, 1932,
Microscopic slides of mouth smears were prepared on the
day the animal was placed on the diet and each second day
thereafter to determine the flora present.
For the first fourteen days there was an increase of
weight, then a sudden loss of appetite and weight.

On the

twentieth day the soreness of leg joints characteristic of
scurvy was noted.
On about the twelfth day, the oral cavity became pecul
iarly dry and the gums tender and hemorrhagic.
The animal was discharged on July 18, 1932,
Guinea Pig No. 22
Guinea Pig No. 22 was a normal guinea pig of 280 grams
weight when placed on the scorbutic diet June 24, 1932. The
diet was continued until July 18, 1932.
Microscopic slides of mouth smears were taken the day
when the animal was placed on the diet and each second day
thereafter. They were examined to determine the flora pres
ent.
For the first sixteen days there was an increase in
weight, after which there was a loss of appetite and weight.
On the fourteenth day the mouth became dry and the gums very
tender and hemorrhagic. On the twentieth day the joints of
the legs became sore and the animal rested his head upon the
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floor of the cage.
The animal was discharged on July 18, 1933.
Guinea Pig No. 23
Guinea Pig No. 23 was a normal animal of 325 grams
weight. It was fed on a diet of alfalfa hay, rolled whole
oats, and green vegetables from June 24 until July 18, 1932.
Microscopic slides of mouth smears were taken on the day
the diet was begun and each second day thereafter.

These

were examined to determine the flora present.
There was a continual increase of weight during the
period.
The animal was discharged on July 18, 1932. It was ap
parently normal.
Study of Microscopic Slides From
Mouth Smears of Patients.
Cases One and Two.
The cultures of Cases One and Two were lost before
transfer to the mouths of the guinea pigs and were not con
sidered in the final results.
Case Three
The smears from the mouth of this patient were stained
with gold, Fontana Silver and carbolfuchsin and examined for
the organisms present.
With the gold stain a large number of mouth spirochetes
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were noted.

Two forms, a large and a small, of fusiform

were present.

The vibrio were also numerous.

cocci were noted.

No strepto

A similar result was obtained with the

Montana Silver stain.
With the carbolfuchsin, a large number of spirochetes,
the two fusiform and also the vibrio were found. Strepto
cocci were also present.

In addition to these there were

other forms present such as baeilli, and cocci forms.

The

cocci were single, diplococci, tetrads, streptococci and
staphlococci.
Case Four
The slides of this case were stained with Giemsa, car
bolfuchsin, Fontana Silver and the gold stain.
With the Giemsa stain there were a large number of mouth
spirochetes, fusiform, vibrio and streptococci as well as
bacilli and forms of cocci. It was noted that the spiro
chetes were more delicately stained than with any of the
other stains. They were more narrow and did not seem to be
thickened by the stain.

A similar result as to the organ

isms present was obtained with the carbolfuchsin.
With the Fontana Silver and gold stains the spirochetes
were found to be numerous but the other organisms were not
readily identified.
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Case Five
The slides from this case were stained with gold, Fon
tana Silver, carbolfuchsin and Giemsa.
Those stained with gold and Fontana Silver showed a
large number of spirochetes, fusiform and vibrio.
The best results were obtained with carbolfuchsin and
Giemsa. With these the spirochetes, fusiform and vibrio
forms were very plentiful.

The streptococci were not as

numerous as usually found.
Examination of Purulent Material From
The Groin of Guinea Pig No. 15, Case 5
These slides were stained with gold, Fontana Silver,
carbolfuchsin and Giemsa.

Some difficulty was experienced

in staining because of the nature of the material.

The

material seemed to be somewhat oily in nature and would not
take the stain well. There was also a large amount of pus
cells and other material which caused the slides to be
rather thick and obscure.
With the carbolfuchsin and Giemsa stains a limited
number of spirochetes of the Vincenti type were found. The
small fusiform were more prevalent. The vibrio were numer
ous. Streptococci were also noted but were few in number.
Other cocci were also present.
With the gold and Fontana Silver stains it was possible
to identify the spirochetes, fusiform and vibrio as with the
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other two stains, "but it was not possible to identify the
cocci.
Examination of Purulent Material From
The Groin of Guinea Pig; Ho. 18, Case 4
An attempt was made to stain these slides with carbol
fuchsin, Giemsa and Fontana Silver stains but because of the
nature of the material this was not successful with carbol
fuchsin and Giemsa. However, with the Fontana Silver, spiro
chetes, small fusiform and vibrio were identified. The
streptococci were not identified.
Examination of Slides Made From
Mouth Smears from Guinea Pigs
Microscopic slides from mouth smears from the mouths of
the guinea pigs were taken immediately before inoculation isith
the purulent material from the abscess in the groins of the
guinea pigs and each second day thereafter. This procedure
was also followed in those guinea pigs inoculated direct from
the patient and in those animals fed the scorbutic and normal
diet but not inoculated.
These slides were stained with carbolfuchsin and Fontana
Silver and at times with the gold stain.

These were examined

for the organisms present. The results reported are the com
bined results of all slides, stained by the various methods,
taken on that particular date.
An attempt was made to indicate the comparative numbers
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of organisms present. These results are reported in graph
form following. "0" indicates the absence of that particular
organism on the slide; "plus" indicates the presence in small
numbers; "2 plus" indicates that the organism is plentiful;
"3 plus" that the organism is numerous, and "4 plus" that the
organism was very numerous.
A Study of the Graphs of the Comparative Numbers of Organisms
As Shown by the Microscopic Slides of Mouth Smears
from Guinea Pigs.
A study of the graphs shows that there is an increase of
the number

of spirochetes, fusiform, vibrio and cocei after

inoculation with the purulent material from the groin of
the guinea pigs. This is shown in the cases of scorbutic
guinea pigs Nos. 8 and 10 of Case Three; 14 of Case Four;
and 13 of Case Five; also normal guinea pigs Nos. 12 of Case
Three; 19 of Case Four; and 17 of Case Five. No definite
increase was shown by normal Guinea Pig No. 11 of Case Three.
The organisms persist in the flora of the mouths of
guinea pigs after inoculation for long periods, as is shown
in the cases of guinea pigs Nos. 10 and 12 where they re
mained and were recovered for a period of approximately
ninety days.

Also in the cases of guinea pigs Nos. 19 and

13 they remained for a period of thirty-nine days. The scor
butic factor did not seem to influence the result. This is
shown in the case of Guinea Pig No. 10, which was scorbutic,

62.

and Guinea Pig Ho. 12 on normal diet and both from Case
Three. The organisms remained a part of the mouth flora
during the entire period.

In the case of Guinea Pig Ho.

19 of Case Four, the organisms remained during a period of
thirty-nine days, even though it was on a normal diet. They
also remained a part of the mouth flora of scorbutic Guinea
Pig Ho. 13 of Case Five for a like period, after which the
spirochetes were not recovered.
The number

of organisms in the mouth flora does in

crease under scorbutic conditions. This is shown in the
cases of guinea pigs Nos. 20 and 21 where the numbers of
fusiform and coecl increased in numbers while they were on
the diet.

This is also true of Guinea Pig No. 22, but here

there is also an increase of spirochetes.

There was no

material increase of the numbers of organisms in the case
of Guinea Pig No. 25, which was fed on a normal diet during
a like period.
There may be some relation between the lack of fluid
in the mouth caused by the scorbutic condition and the in
crease in numbers of organisms of the mouth flora.
There seems to be no relation between the fluctuations
in numbers of the various organisms.
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Summary
Experimentation has been conducted on seven groups of
guinea pigs.
1. In group one the necrotic material from the gingiva of
a patient afflicted with Vincent*s infection was injected
into the groin of a normal guinea pig and permitted to
form an abscess.
2. Group two consisted of normal guinea pigs as nearly simi
lar as possible and weighing as near 300 grams as could
be obtained. These were caused to become scorbutic by
feeding on a scorbutic diet. After a scorbutic condition
had resulted, they were inoculated with the purulent
material from the abscess in the groin of the guinea pigs
of group one.

A period for development was permitted.

Daily examinations for lesions of VincentTs infection
were made. No lesions were ever found, but the spiro
chetes, fusiform, vibrio and cocci persisted.
3. Group three were normal guinea pigs similar to group two.
These were fed a normal diet and inoculated and other
wise cared for as group two. No lesions of Vincent's
infection developed, but the organisms persisted as in
group two.
4. Group four were normal guinea pigs similar to groups two
and three. They were fed on the scorbutic diet until
scorbutic conditions had resulted, as in group two. How
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ever, they were Inoculated directly with necrotic mate
rial from the gingiva of a patient afflicted with Yincent's infection but otherwise treated as the members of
group two. Ho lesions of Vincent's infection were found,
but the organisms developed as in groups two and three.
5. Group five consisted of normal guinea pigs similar to
those of groups two, three, and four. These were fed
on a normal diet and otherwise inoculated and treated as
group four. No lesions of Vincent's infection were ob
tained. A persistence in the growth of organisms was
noted as in groups two, three, and four.
6. Group six consisted of normal guinea pigs similar to
groups two, three, four, and five. They were placed on
a scorbutic diet but were not inoculated, to see if sim
ilar organisms developed as in groups two, three, four
and five. A uniform growth of the four organisms did
not result, as in the former groups.
7. Group seven consisted of normal animals fed on a normal
diet. These were not inoculated. These served as a
final check on all groups.

A uniform growth of all four

organisms did not result as in groups two, three, four
and five.
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Conclusion.
Lesions of Vincent's infection were not formed when scor
butic guinea pigs were inoculated in the mouth with the
purulent material from an abscess in the groin of a
guinea pig and which was caused by injecting into the
groin of the guinea pig necrotic material obtained from
the gingiva of a patient afflicted with Vincent's infec
tion.
Lesions of Vincent's infection were not formed when
scorbutic guinea pigs were inoculated directly in the
mouth with necrotic material from the gingiva of a patient
afflicted with Vincent's infection.
Lesions of Vincent's infection were not formed when guinea
pigs, fed on a normal diet, were inoculated in the mouth
with the purulent material from an abscess in the groin
of a guinea pig and which was formed by injecting into
the groin of the guinea pig necrotic material obtained
from the gingiva of a patient afflicted with Vincent's
infection.
Lesions of Vincent's infection were not formed when
guinea pigs, fed on a normal diet, were inoculated in the
mouth directly with necrotic material from the gingiva of
a patient afflicted with Vincent's infection.
Spirochetes, fusiform, vibrio and cocci, similar to those
of Vincent's infection, persist for long periods in the
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oral cavity of "both scorbutic and normal guinea pigs
after inoculation in the mouth with purulent material
from an abscess in the groin of a guinea pig and which
ha® been caused by injecting into the groin the necrotic
material from the gingiva of a patient afflicted with
Vincent*s infection, or when they were inoculated in
the mouth directly with necrotic material from the gin
giva of patients afflicted with Vincent's infection.
6. The number

of organisms in the oral flora of scorbutic

guinea pigs is greater than the number

of organisms in

the oral flora of a guinea pig fed on a normal diet.
7. The spirochetes, fusiform, vibrio and cocci, similar to
those of Vincent's infection, do not develop in the
mouth of scorbutic guinea pigs because of scorbutic con
ditions, but must be inoculated in the mouth or other
wise transmitted into the mouth of the scorbutic subject.
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